Behavior of silkworm yolk protein on phospholipid membranes.
During early development, the plasma membrane of silkworm (Bombyx mori) eggs undergoes a superficial cleavage that separates the blastodermal protoplasm and the yolk. To test whether the blastoderm absorbs yolk through the plasma membrane in B. mori, we studied the interaction of phospholipid membranes and yolk using a phospholipid planar bilayer membrane (PBM) and liposomes. In addition, egg-specific protein (ESP; 225 kDa), a yolk protein that is specific to B. mori eggs, was collected by fractionating the eggs. Liposomes were mixed with either B. mori yolk or ESP, and observed under an electron microscope. This showed that the phospholipid membrane was spanned by fine particles 10-20 nm in diameter. Both yolk and ESP caused the PBM to become extraordinarily leaky, with a membrane potential of -70 mV for yolk and -198 mV for ESP. These results suggest that although it is a water-soluble protein, ESP permeates the phospholipid membrane without the help of enzymes.